Establishment and characterization of endothelial cell lines from the aorta of miniature pig for the study of xenotransplantation.
Pig endothelial cells are the first cells to interact with human immune components after organ xenotransplantation, which is a procedure currently considered to be the best treatment option for end-stage organ failure. It is, therefore, essential to study the mechanisms of molecular interaction between pig endothelial cells and human immune components, in order to overcome xenograft rejection. The aim of this study was to establish immortalized pig aortic endothelial cell lines, in order to facilitate future in vitro studies of human anti-pig immune responses. Endothelial cell lines were established following the transfection of primary endothelial cells isolated from the aortas of the Minnesota miniature pig with plasmid pRNS-1 carrying genes for neomycin resistance and the SV40 large T antigen. The immortalized cell lines showed a relatively rapid doubling time (17.6h) and the endothelial cell phenotype, as indicated by the formation of typical cobblestone monolayers and by the constitutive expression of PECAM-1 and the von Willebrand factor. Flow cytometric analysis demonstrated the constitutive expression of SLA class I and CD86, whereas the expression of E-selectin and SLA class II was only induced after stimulation with human TNF-alpha and pig IFN-gamma, respectively. On the other hand, no CD80 expression was detected in the primary cells or cell lines in the presence or absence of either human TNF-alpha or pig IFN-gamma. A vigorous human T cell proliferation against these cell lines was observed in the mixed lymphocyte-endothelial cell culture. These results suggest that pig endothelial cells, immortalized by the introduction of SV40 T, retain their original characteristics, except for the acquired property of immortalization, and that they may be useful for future in vitro studies of xenogeneic human anti-pig immune responses.